Cancer informatics represents a hybrid discipline encompassing the fields of oncology, computer science, bioinformatics, statistics, computational biology, genomics, proteomics, metabolomics, pharmacology, and quantitative epidemiology. The common bond or challenge that unifies the various disciplines is the need to bring order to the massive amounts of data generated by researchers and clinicians attempting to find the underlying causes and effective means of treating cancer.
The future cancer informatician will need to be well-versed in each of these fields and have the appropriate background to leverage the computational, clinical, and basic science resources necessary to understand their data and separate signal from noise. Knowledge of and the communication among these specialty disciplines, acting in unison, will be the key to success as we strive to find answers underlying the complex and often puzzling diseases known as cancer.
This supplement is focused on array platform modeling and analysis, and article topics may include:
Reverse Phase Protein Arrays (RPPA) § § Single Nucleotide Polymorphism Arrays § § RNA Arrays § § Surface Adjustment and Tissue Array Profiling § § Normalization Methodology § § T he year of 2015 marks the 20th anniversary of the microarray technology. Since the publication of the first microarray paper in 1995, this high-throughput technology has revolutionized our ability to study the molecular features (such as RNA expression levels, DNA copy number changes, and epigenetic regulations) of tumors, and has greatly advanced our understanding of cancer and its prevention and treatment. We take the opportunity of this special issue to celebrate the past achievements in the modeling and analysis of microarray data and to highlight some recent methodologic development in this area.
The availability of high-throughput microarray data, characterized by their large scale and complex underlying structure, has led statisticians to develop highly innovative analytic methods for detecting potential drug targets and prognostic factors for cancer. Major advances in statistical methodologies have been made on issues such as data normali zation, multiple comparison adjustment, and high-dimensional variable selection and classification. Nevertheless, there still remain analytic challenges that require development of better statistical methodologies in order to more fully reap the rich information that resides in microarray data.
In this special issue, we have put together a set of articles by leading researchers in the field of microarray data analysis. These articles present novel statistical approaches to a variety of current challenges for microarray data analysis. Some of these articles are summarized below by their intended type of molecular data.
• RNA Expression: Normalization has been shown to be an essential preprocessing step for RNA microarray data and useful methods have been developed to normalize mRNA data. Zhou et al assess the use of quantile normalization for microRNAs, a class of small RNAs that play a regulatory role in a cell, in relation to two other data preprocessing steps -log transformation and probeset summarization. Much of the microarray data analysis has defined 'interesting' genes as those with differential expression between two groups. An alternative and less explored definition is genes with outlying expression among samples. Data are becoming increasingly available for multiple types of molecules on the same set of samples in the private and public domains such as the Gene Expression Omnibus (GEO) and the Cancer Genome Atlas (TCGA). When multi-platform genomic data are analyzed in an integrative framework, information can be enriched across data types and the regulatory relationships between molecules can be studied. Dellinger et al develop an innovative integrative method based on gene pathways using a graphbased learning algorithm to derive a classifier for clinical outcome. They apply this method to derive classifiers of tumor stage based on RNA expression levels, DNA copy number changes, and DNA methylation profiles, using data from TCGA.
The past two decades have seen considerable improvements in our ability to molecularly characterize the cancer genome and to quantitatively understand the genetic causes of the disease. Statistical thinking and methodologies have played an important role in leveraging the wealth of genomic data collected on microarrays and other more recent profiling technologies such as next generation sequencing. They will continue to be an integral part bridging genomics data and clinical practice in the personalized medicine era.
Lead Guest Editor Dr Li-Xuan Qin
Dr Li-Xuan Qin is an Associate Member of Biostatistics at Memorial Sloan Kettering Cancer Center. She completed her PhD at the University of Washington. Her current work focuses on the statistical analysis of highdimensional data for translational cancer research. Dr Qin is the author or co-author of many published papers, and holds several NIH grants as PI or coinvestigator. She has been invited to give presentations in national/international conferences and academic departments.
Guest Editors
Dr ShuAngge MA Dr Shuangge Ma is an Associate Professor of Biostatistics at Yale University. He completed his PhD at the University Of Wisconsin and did post-doctoral research at the University of Washington. His current research projects include the development of new statistical methodologies for complex data, and the study of epidemiology and pathogenesis of multiple cancers. Dr Ma is the author or coauthor of many published papers and has presented at many conferences, and is an elected member of the International Statistical Institute and the American Statistical Association.
shuangge.ma@yale.edu http://publichealth.yale.edu/people/ shuangge_ma.profile
Dr Yen-TSung huAng
Dr Yen-Tsung Huang is an Assistant Professor of Epidemiology at Brown University. He completed his ScD at Harvard University. His research focuses on the incorporation of new biological discoveries into statistical methodologies for a better understanding of cancer genomics. Dr Huang is the author or co-author of 19 published papers and has presented at 12 conferences.
